sources, and the proportions of those sources represented in site collections, are known poorly in the southeast mesoamerican periphery. The Honduran sources of La Esperanza and Giiinope are described and 'fingerprinted" chemically, and their utilization is explored in selected sites in Honduras, Nicaragua, and Costa Rica. Although prehistoric Nicaraguans and Costa Ricans used obsidian from sources as far away as Honduras and Guatemala, most of their cutting tools were made from local materials, using informal manufacturing techniques. The analytical results indicate two sources of new types of obsidian have yet to be found; they may lie in western Nicaragua.
Obsidian samples were procured by Coskren from river gravels near the bridge that crosses over the Quebrada Grande, 1.75 km west of the modern town. Obsidian was abundant along the floor of the quebrada, occurring as exposed, water-worn cobbles ranging from 1 to 15 cm in diameter. No attempt was made to locate the original source of the obsidian, but Coskren felt it probably was to the south. Rough percussion flakes, small flake cores, and some debitage debitage were identified along the quebrada, but nothing that resembled a production workshop was encountered during this brief visit.
Further survey during the summer of 1987 by Hirth established that the dispersed source for this obsidian lies in the Cerro Grande area near Cerro Loma de Pie 3 km south of Coskren's original collection area. While no obsidian outcrops were identified during the survey, obsidian cobbles between 1 and 10 cm in diameter were noted in the soil matrix and in small quebradas over the 3 km2 area between locale 1 and the Cerro Loma de Pie (Figure 3) . Local informants, interested in exploiting the possible commercial potential of obsidian, report that no exposed in situ concentrated outcrop exists anywhere in the Giinope region. Obsidian apparently occurs only as rock debris left as erosional "float" from an ancient obsidian flow.
No conclusive evidence for prehistoric mining activities was found during the 1987 survey. No evidence for vertical shaft mines similar to those at Los Hoyos near La Esperanza were observed or reported by local informants. Rather, obsidian from the Giiinope zone apparently was collected from colluvial and alluvial deposits from the Cerro Grande area. The outline of a trench approximately 15 m in length was observed at the base of Cerro Loma de Pie (locale 3). It exposed soils with a high proportion of obsidian, including cobbles larger than those available on the surface. Local informants were not aware of any historic or recent activity that could have resulted in that trench. It is possible that the trench could be prehistoric, and that trenching was used to obtain larger cobbles.
Lithic tools manufactured from obsidian were recovered sporadically throughout the survey area, but not in quantities or types that would indicate specialized production. Tools included large and small percussion flakes, percussion-flake cores, and unifacially retouched flake tools. No evidence was recovered that indicated either prismatic-blade manufacture or bifacial manufacture. It is important to note that the obsidian cobbles observed at Giiinope rarely exceeded 10 cm in diameter, and therefore, obsidian-nodule size itself would not be an encouragement to core-blade technology. While a variety of percussion-flake cores and tools could be produced from the majority of Giiinope cobbles, most are too small to be transformed into percussion macrocores and then into polyhedral cores for the pressure manufacture of prismatic blades.
Occurrence of Obsidian from the Giiinope and La Experanza Sources in Central Honduran Archaeological Sites
Recent source analysis of obsidian from the El Caj6n region in central Honduras ( Hirth 1985 Hirth , 1988 has established that Giiinope and La Esperanza material composed a significant proportion REPORTS of the obsidian assemblage for all periods for which analyses were conducted (Late Formative-Late Classic period). A total sample of 123 obsidian artifacts were analyzed using particle induced X-ray emission analysis at Western Michigan University, under the supervision of Steve Ferguson. Obsidian artifacts were analyzed for amounts of Sr, Rb, Zr, Mn, and Fe; provenience determinations were made by plotting relative amounts of these elements on ternary diagrams (3-pole graphs), and by then comparing them to source samples analyzed using the same technique.
Giiinope If the RMSD of the critical elements in a group is less than 10 percent, and no sample has abundances diverging by three standard deviations or more from the mean, all the artifacts probably have the same provenience. If the RMSD for a provenience group is less than approximately 10 percent, and the group agrees to better than 10 percent with a reference group, it is assigned provisionally to the reference group. A high-precision, destructive, "short" neutron activation analysis is then made of a representative member of the group. If the abundances of an artifact agree within three standard deviations of the errors of measurements or of the RMSD of the NAA reference group, the assignment of the artifact to the reference group is confirmed. The assignments of all the artifacts in the provenience group also are considered confirmed.
Any artifact whose XRF composition does not conform to the criteria stated also is analyzed by a short NAA, and if assignment still cannot be made, often by an "extended" NAA. If the composition still does not match any of the sources known to us, it can at least be excluded positively from those sources.
In a short NAA, the elements measured are Mn, Dy, Ba, Na, and K. In an extended measurement, U, Ba, La, Ce, Sm, Eu, Yb, Co, Sc, Fe, Th, Cs, Rb, Hf, and Ta (as well as elements usually not listed) are well determined in most obsidians. The uncertainties of the calibration standard, Standard Pottery, are the major sources of systematic uncertainty after other systematic errors, believed generally to be smaller than the counting errors, have been taken into account. Standard Pottery is one of the very few standards in which the uncertainties are known for nearly all of the elements that we measure.
Generally, if an obsidian artifact belongs to a well-defined group, the abundances in the artifacts of the best-measured elements (usually 14-16 are taken) will deviate from those of the reference group by no more than 2-3 percent on the average. Appreciably greater deviations normally are taken to indicate a different source.
Analytical Results. Occurrence of Honduran and Guatemalan Sources of Obsidian in Nicaraguan and Costa Rican Archaeological Sites
Of the 14 Nicaraguan obsidian specimens subjected to elemental analysis, nine were artifacts from the site of Ninderi, and were donated for analysis by the Museo Tendiri. The other five obsidian specimens from Nicaragua were source or possible source samples. Three of the four Costa Rican samples analyzed during this study were artifacts, and one was not flaked clearly. The latter may be a prehistorically transported source sample.
The nine Nicaraguan artifacts, all from the site of Ninderi, fell into two homogeneous groups. Three of these artifacts, with the Berkeley catalog numbers NICA-9, -10, and -12, match the Ixtepeque (Guatemala) source on the basis of X-ray fluorescence analysis (Table 1 ). All three are prismatic blades, manufactured by the sophisticated mesoamerican core-blade system. This assignment for NICA-9 was confirmed by an "abbreviated" neutron activation analysis (Table 2) . We consider a confirmation by NAA of the provenience assignment for one member of a group defined by XRF measurements as a confirmation of the entire group.
Ixtepeque is located north of Lake Guija, just inside Guatemala, a straight- blades collected by Lange and Sheets during the 1983 survey consistently came from later sites, and when they had intact platforms, they were large, with minimal overhang removal, and highly pecked and ground. Such platform-surface and edge preparation is characteristic of the last six centuries prior to the Spanish Conquest. The other six artifacts from Ninderi (three percussion flakes and three prismatic blades) fell into a group of matching compositions on the basis of XRF, which match the Giiinope source (Table  1) . In order to obtain a better chemical description of the source, we completed our neturon activation measurements on two of the samples (NICA-6 and NICA-8) and carried out an additional abbreviated NAA on another one (NICA-11) (Table 3) . a The abundance levels of these elements depend on the shapes and thickness of the samples and are only approximate. The use of ratios (Rb/Zr and Sr/Zr) of abundances largely compensates for these variations.
b The three pebbles from Luisitio have similar unusual compositions, with iron abundances at 6.5-8.5%, calcium -5-7%, titanium -1.2%, and cerium 30 ppm. These pebbles are probably not obsidian as their compositions are closer to that of basalt.
c The X-ray spectrum of NICA-4 used for the Rb, Sr, and Zr measurements had a severe lead contamination, and these results are only approximate.
The five nonartifactual samples from Nicaragua appeared to be chemically different from one another (Table 4) and from any other samples we had measured before. The two pebbles from the northeast shore of Lake Nicaragua clearly are obsidian, but in situ sources for them are unknown. Although the three pebbles from Luisitio visually look like obsidian, they have compositions different from obsidian (Table 4) . Although peralkaline obsidians could have greatly enhanced abundances of iron and other elements, they also would be likely to have much higher Ce abundances than measured. The observed compositions in NICA-3, -4, and -5 are closer to basalt than obsidian. Luisitio should not be considered an obsidian source, until and unless further survey in the area encounters obsidian. We found no evidence of prehistoric use of this material, while briefly visiting the site and environs.
The two nodules found on the eastern shore of Lake Nicaragua may be from sources near there (Table 4) . Because these nodules were likely to be source samples, a detailed NAA study was conducted (Table 5) .
The two specimens of Nicaraguan nonartifactual obsidian (i.e., probable source) were found by a Juigalpa resident along the northeast shore of Lake Nicaragua, in the "La Mesa" or "Puerto Diaz" area, approximately 20 km northeast of Juigalpa. Chemically, these two nodules are sufficiently different from each other, and from the three collected near Luisitio, to indicate that two different sources may exist somewhere in central Nicaragua, perhaps near the north shore of Lake Nicaragua. The diversity shown in these nonartifact samples illustrates the complexity of obsidian sources in Central America, and the paucity of known sources which have been analyzed geochemically. Jaime Incer (personal communication 1983) stated that he had encountered a natural deposit of obsidian in a road cut along Highway 26, in the El Horno area about 40 km north of the north shore of Lake Managua. He stated that all nodules were small, ranging from less than 1 to 6 cm in diameter. That small size renders mesoamerican core-blade technology inapplicable. That source has yet to be analyzed geochemically. A systematic survey for obsidian sources in western Nicaragua might locate more sources.
After the Nicaraguan obsidian samples had been run, two obsidian samples from the Rio Sapoa/ Bay of Salinas area of northwest Costa Rica, and two others from the Vidor site on the Bay of Culebra were analyzed. Distribution of obsidian in archaeological sites in the southern sector of Greater Nicoya is limited almost exclusively to the Nicaraguan-Costa Rican border area. For instance, out of 9,000 chipped-stone artifacts recovered by the Arenal Project, only two were of obsidian, and both were so tiny and fragmental as to not be clearly artifactual. Note: In ppm except where otherwise indicated; errors are the a uncertainties in counting X-rays.
The four Costa Rican obsidian samples were analyzed by XRF (Table 6 ). All were found to correlate with obsidian sources or possible sources having compositions known to us, i.e., one with Ixtepeque, one with Rio Pixcaya (Guatemala), one with Giiinope, and one with the possible source near the northeast shore of Lake Nicaragua (collected by Sheets on the 1983 Nicaraguan survey). Abbreviated NAA measurements were made on all Costa Rica samples (Table 7 ) and the NAA analysis was completed for COST-1 (Table 5) and COST-2 (Table 3 ). The tentative match of COST-1 (Bay of Salinas) with the NICA-2 pebble from the northeast shore of Lake Nicaragua was confirmed. The tentative match of COST-2 (Rio Sapoa Valley) with the chemical group represented by NICA-6, -7, -8, -11, -13, and -14 was confirmed, and those artifacts are now attributed to the Giiinope source. Ixtepeque (Guatemala) was confirmed as the source of COST-3 (Vidor site), and Rio Pixcaya (Guatemala) as the source of COST-4 (Vidor site).
It is significant that the elemental analyses indicated that the two flake artifacts from Ninderi came from Giiinope, 250 km to the northwest. This indicates a significant level of local working of obsidian imported as a raw cobble from a considerable distance. These are primary working flakes, rather than resharpening flakes. The cortex on them also is indicative of primary percussion technology. However, the flakes are too fragmentary to allow definite identification as part of a coreblade, household percussion flake, or other manufacturing system.
The analysis of the samples from northwest Costa Rica has interesting correlations with, and one difference from, the Pacific Nicaraguan results. Both the prismatic-blade fragment (COST-3) and the tool fragment (COST-4) were matched with Guatemalan source material, but the small northwestern Costa Rican suite includes a second Guatemalan source (Rio Pixcaya) that was not represented in the Nicaraguan collection, possibly indicating that an exchange system may have bypassed Nicaragua. However, the latter collection was also small, and the difference may well be due to sampling. The source of the small primary waste flake from the Sapoa Valley (COST-2) is Giiinope, which was well represented in the Nicaraguan artifacts.
The chronological contexts of the northwestern Costa Rican materials are all late Middle Poly- Table 8 . Table 9 is a concordance of the sample descriptions with the results of our analyses.
REPORTS

CONCLUSIONS
Considerable research has been conducted in Mesoamerica chemically fingerprinting sources of obsidian and conducting elemental analyses to attribute obsidian artifacts found in archaeological sites to their sources. The southern periphery of Mesoamerica, however, is not as well understood, and the northern part of the Intermediate Area (central Honduras through northern Costa Rica) has been a terra incognita in lithic sourcing. Fortunately, new information on two Honduran sources of obsidian, and data on the use of those sources at sites in Honduras, Nicaragua, and Costa Rica, are now available.
The La Esperanza source had been reported previously, but there had been some misunderstandings. La Esperanza apparently is a moderately large source, by mesoamerican standards, but a systematic survey-and-testing program is needed. Nodule sizes are sufficient for core-blade technology, and evidence is clear that the mesoamerican system of macrocore shaping and prismaticblade manufacture was a major component of lithic manufacture at this source. The more informal core-flake industry is yet to be documented at that source, and the chronology of exploitation of the source is unknown, other than for Late Classic and Postclassic exploitation, which is reasonably well demonstrated. Shaft-mining techniques and surface collection were used to obtain obsidian.
The Giuinope source was smaller, less exploited, and offered smaller nodules. The more informal percussion core-flake industry predominated, but there seems to have been some core-blade exploitation, judging from the fact that some prismatic blades from the Ninderi site in Nicaragua are attributed to Giinope by these analyses. The chronology of exploitation of this source is largely unknown, with the exception of ample documentation of its use in the Postclassic period. The use may have been associated with Pipil expansion into Salvador-Nicaragua.
The La Esperanza source appears to have been more mesoamerican, with major mining operations and a predominance of core-blade technology. In contrast, Giiinope appears to have been used in a fashion more common in the Intermediate Area, with no major mining operations, and a technology dominated by the more informal percussion core-flake industry.
The various leads on small sources of obsidian in Nicaragua need to be investigated. Our data indicate at least two sources remain to be pinpointed, and there may be more sources in adjoining Honduras. As more sources are analyzed and as more artifacts can be attributed to sources in this southern Mesoamerica-North ern Intermediate Area zone, the outlines of prehistoric trade, ethnic interaction, and resource exploitation should be better understood.
Although we have attributed obsidian in Nicaraguan and Costa Rican archaeological sites to sources as distant as Honduras and Guatemala, the conclusion that those sites were an integral part of the mesoamerican mercantile system would be unwarranted. Rather, in prehistoric Nicaragua and Costa Rica, the predominance of cutting edges were obtained by informal percussion removal of small flakes from locally available nodules, probably with minimal occupational specialization or centralization of economies.
